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(54) RECEPTION CIRCUIT FOR INFRARED RAY COMMUNICATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To generate UART-RK signal by 
detecting a signal of a bit 0 in infrared ray communication and 
using a 1 6-adic counter to count a length of a bit period of a 
UART signal. 

SOLUTION: A transmitter-receiver I/F is made up of an infrared 
ray transmission encoder converting IrDA data into UART data or 
vice versa, an infrared ray reception encoder, a LED converting the 
encoded data into an infrared ray output, and its driver. 
Furthermore, the I/F includes an infrared ray detector and a 
reception amplifier converting the infrared ray input into decoder 
data and a reception amplifier. Furthermore, Os in the bit data by 
3/16 period are changed into high levels and displayed, then it is 
regarded that serial low level data are reached the moment when a 
signal of the IrDA goes to a high level. Then a DFF1 discriminates a 
high level of the serial data to be a start of low levels of the UART 
signal. An AND circuit 5 is provided with a set device to restore 
low levels of the UART into high levels based on the output of the 
1 6-adic counter 4. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Ciaim(s)] 

[Claim 1]A receiving circuit of infrared ray communication characterized by comprising the following. 
Optical-electrical signal translator which changes an infrared lightwave signal into an electrical signal. 
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A detecting mechanism which detects high level of serial data changed into an electrical signal by this 
optical-electrical signal translator. 

A judgment mechanism in which high level of said serial data is judged as a start of a low level of a serial 
UART signal. 

A reset mechanism which returns an output of a hexadecimal counter used in order to make a UART 
signal, and said judgment mechanism and said hexadecimal counter to origin high-level from a low level of 
UART, A translator which uses said optical-electrical signal translator, said detecting mechanism, said 
judgment mechanism, said hexadecimal counter, and said reset mechanism, and is changed into a signal of 
UART from an infrared data transfer format. 

[Claim 2]A transceiver interface of IrDA characterized by comprising the following. 

An infrared transmission encoder and an infrared receiving decoder which change IrDA data and UART 

data mutually. 

In a transceiver interface of IrDA containing an infrared detector and receiving amplifier which change into 
decoder data LED and a driver which change encoding data into an infrared output, and an infrared ray 
input, To a receiver of a transceiver interface of this IrDA, it is a receiving circuit of the infrared ray 
communication according to claim 1 . 

[Claim 3]A receiving circuit of infrared ray communication characterized by comprising the following. 

DFF which has direct presetting and direct reset and detects a signal of the bit 0 of IrDA. 

A hexadecimal counter which counts the length for a bit period of a UART signal, and makes a UARTRx 

signal. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]In the device with which this invention communicates data using infrared rays (IR), 
Infrared data is received and it is related with the device changed into the data format of UART (Universal 
Asynchronous Receiver-Transmitter) from the data format of IR 
[0002] 

[Description of the Prior Art]A serial communication method has communication of wired systems, such as 
RS232C and RS422, and radio system like infrared ray communication or communication of an electric 
wave. 

[0003]In communication of a wired system, in order to perform data transfer, lines, such as a cable, are 
needed. In that respect, since communication of radio system does not need a cable, it does not need 
excessive external wiring. 

[0004]Although the ASK system etc. which the method of a TV remote control and the sharp company 
have advocated are in the communication method which uses infrared rays also in this radio system, The 
method of infrared ray communication called Hewlett Packard and IrDA (Infrared Data Association) which 
has advocated by several companies others has attracted attention especially recently. 
[0005]The serial data series used for IrDA considers what changed the data of 16550UART fundamentally, 
the signal of IrDA is made from the signal of UART at the time of transmission, at the time of reception, it 
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fonS t0 SiS 7 l ° f UA u RT u fr ° m : th ' Signa ' ° f IrDA ' and serial data are transmitted and received. 
cS lLrHp 5 ^ 0 ^ 8 "?-^- In , HeW,ett 3n SXample ° f the t-nsmission and reception 

circuit which HP-SIR which is the predecessor of IrDA recommends is shown (HPSIR Serial Infrared 
Communications Hardware Design Guide). «mrarea 
[0007]What extracted the receiving circuit in this is shown in drawing 6 

fall rfSL^tind 8 3 meChaniSm WWch ° UtpUtS the iow data of UART fa y 16 ohoks of UARTCLK from 

i°i 0 n % 3 , me u chanism in which the mar * in to the half of the bit period of UART can be taken to 

a gap of the data by which ,t is generated from the difference in the serial clock frequency between the 
apparatus which performs infrared ray communication. Between the 

[OOlOjln the data transmitter receiver using infrared rays, in addition to IrDA, By carrying out FM 
modulat.cn of the data to transmit, and judging the transmission format of the spaceTransmission 

f f'f aL BV C ° nsidering * as worki ^ the ««ht sensing portion which receives the 

device (JP 5-31 651 7,A transmission format determining device Sony , Inc. Yasuhisa Nakajima) which 
realizes o P t,m,zat,on of the demodulator circuit in a receiving set, and infrared ray data. Tat the flexibility 
of spabal arrangement of a data processing device spreads, and can aim at reduction of facility cost JP 5- 
67538 A infrared ray data communication device STAR MICRONICS . Inc. Hisashi Masuda ) JP 5-101005 A 
Infrared ray data communication device STAR MICRONICS CO., LTD. Hisashi Masuda has 

Eht!rl S - t0 ^ bV Invention]If the circuit which Hewlett Packard recommends is used, 
although it is satisfied, it is necessary to carry out reduction of ail the functions of the physical layer of 

*::z? from ,itt,e chip of the gate numb - — *« - - ^zrs 

SS2E^n?t co ~ circuit of IrDA is realized with PAL with ,itt,e gate 

^^Z^l^^ T"* bV FPGA ° r 3 ^ array ' SinCe a direction with few -i-uits can put 
in other functional blocks, it needs to carry out reduction of the circuit 

cm 4] ?, a , n0iSe ; V n ° e L the transmission format determining device given in JP.5-316517 A is performed to 
in tZl^ ' 0n ' t h ° Ug i k l Str ° n u Sl 9 ° irCUit Wi " 06 com P |ica ted and it will separate from a circufchTap y 
nn^r g nUmber fr ° m thS View ° f IrDA whicn h is g° in S to realize 

L0015JAn infrared ray data communication device given in JP,5-167538,A, and an infrared ray data 
communication device given in JP,5-101005,A, Since it can be managed even if the inf ared oircuft itself 
strucCl.t a t ngS .r nCe an + mf r ed ,ight u sensin e portion is -^e into working, but it becomes comp icatea" 
f001 6lfc L 7 T 1 ° fr ° m fr ° m the V, ' eW ° f IrDA Which is going t0 * circuit cheaply 

[0017] 

[Means for Solving the Problemjln this invention, in order to solve an aforementioned problem the number 
?LZT S WaS rSdUCed by making 3 margin to fre^ency of a circuit small 

L001 8 Namely, optical - electrical signal translator which changes an infrared lightwave signal into an 

leveToflSl H T^T- T T*™ aCCOrdingto clai ™ A detecting mechanism which detects high 
level of serial data changed into an electrical signal by this optical-electrical signal translator A judgment 

A reset mechanism which returns an output of a hexadecimal counter used in order to make a UART 
UART Said 83 .'; r ^Tl m T Hani T and hexadecima( — ter to origin high-level from a low level of 
hexaLi^l " f elect ; iCa .' S,gnal trans,ator - sa '"d detecting mechanism, said judgment mechanism said 
hexadecimal counter, and said reset mechanism are used, and a receiving circuit of infrared ray 
communication having a translator changed into a signal of UART from an infrared data transfer format is 

UART^^ an infr3red recdving d6C0der which chan e e IrDA data and 

content L \ y Tn I 1 ' t0 ? 6 inVenti ° n aCC ° rding t0 ° laim 2 > In a transceiver interface of IrDA 
containing an infrared detector and receiving amplifier which change into decoder data LED and a driver 
which change encoding data into an infrared output, and an infrared ray input, A transceiver hterface of 
rDA wherein a receiver of a transceiver interface of this IrDA is equipped with a r.oeZ^^l oftl 
infrared ray communication according to claim 1 is obtained 

[0020]DFF which according to the invention according to claim 3 has direct presetting and direct reset and 
detects a s.gnal of the bit 0 of IrDA, The length for a bit period of a UART signal is counted and a 
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receiving circuit of infrared ray communication having a hexadecimal counter which makes a UARTRx signal 

is obtained. 

[0021] 

[Embodiment of the Invention]A drawing explains the embodiment of this invention in detail below 
L0O22]First, the block diagram of the transceiver interface (I/F) of IrDA using the receiving circuit of the 
infrared ray communication by one embodiment of this invention is shown [ 1st ] in drawing 1 . 
[0023JThe infrared transmission encoder and infrared receiving decoder from which this transceiver I/F 
changes IrDA data and UART data mutually as shown in drawing 1 . It consists of the infrared detector and 
receiving amplifier which change into decoder data LED which changes encoding data into an infrared 
output, its driver, and an infrared ray input. 

[0024]This invention exists in the receiver of above-mentioned transceiver I/F. Hereafter, the receiving 
circuit of the infrared ray communication by one embodiment of this invention is explained. 
[0025]There is an optical-electrical signal translator which is sent from the transmitting side and which 
changes an infrared lightwave signal into an electrical signal in a receiver, and the circuit of this 
embodiment processes serial data based on this electrical signal. 

[0026]In IrDA, there is regulation at the time of outputting data, and when a bit is a low, the pulse width for 
3/16 cycle is to be outputted to the bit period of the serial data of UART. 

[0027]If the signal of this pulse width comes by a receiver, the bit of IrDA will regard it as a low signal and 
will receive data. That is, the receiver has a detecting mechanism which detects the high level of the serial 
data changed into the electrical signal by optical-electrical signal translator. 

[0028]However, if distance separates in order that IrDA may fly data with a light called infrared rays the 
power received by the part and a receiver becomes weaker, and pulse width may be unable to take width 
for 3/16 cycle by a receiver depending on the case. 

[0029]Then, if a certain pulse signal comes by a receiver actually, he regards it as the low signal of a bit 
and is trying to receive a signal irrespective of the pulse width. 

[0030]The UART frame is shown in drawing 2 and the frame structure figure of the IrDA frame is shown in 
drawing 3 . 

[0031]In the UART frame, the low signal of serial data shows 0 of bit data so that drawing 2 mav show and 
the high signal of serial data shows 1. 

[0032]0 of bit data expresses a signal with the IrDA frame by using a high by 3/16 cycle of a bit period so 
that drawing 3 mav show similarly. 

[0033]The UART frames of drawing 2 are 1 bit of stop bits, and data without parity, and the IrDA frame of 
drawing 3 shows the frame data at the time of changing the data of drawing 2 into the signal of IrDA 
L0034JSpecification is shown in Table 1 by the bit rate of IrDA, and reference of pulse width. 
LuOooJ 
[Table 1] 
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The concrete circuit diagram of this embodiment is shown in drawing 4 . 

[0036]In drawing 4 , UARTCLK is a basic clock for operating this circuit, and supplies a 16 times as many 
clock as serial data transfer frequency. 

[0037]When RESET redoes operation of the time of supplying a power supply to the circuit of this 
invention, or a circuit, it is putting in the signal of active and a high, and it resets a flip flop. 
[0038]IrRx is the signal which changed the infrared signal into the electrical signal by the photo-diode etc 
|0039JUARTRx is data after changing the signal of IrDA into a UART signal 

[0040]In drawing 4 , 1 is the D flip-flop (henceforth "DFF") provided with direct preset PR and direct reset 
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RD, and PR and RD are active highs. 

[0041]DFF1 is a portion which detects the bit signals of IrDA where signal transformation of IrDA was 
carried out by the photo-transistor from infrared rays. 

[0042]Since 0 of bit data is expressed with using a high by 3/16 cycle of bit data as shown also in drawing 
3, the signal of IrDA considers that the low data serial at the moment which became a high came. That is, 
DFF1 has a judgment mechanism in which the high level of serial data is judged as a start of a low level of 
a serial UART signal. 

[0043]Since RD of DFF1 does not change the function of this invention, synchronous reset may be 
sufficient as it. 

[0044]2 is DFF which was provided with direct reset RD and prepared the inversion signal of Q for the 
output, changes into a synchronized signal the signal made by DFF1 by UARTCLK, and makes a UARTRx 
signal by DFF2. 

[0045]Synchronous reset may be sufficient as RD of DFF2 as well as DFF1. 

[0046]3 is an OR circuit and this OR circuit 3 is a circuit for activating RD of the counter 4 later 

mentioned when the signal of DFF2 or a RESET signal is a high. 

[0047]4 is the hexadecimal counter provided with direct reset RD, and is a portion which counts the bit 
clock width of UART on the basis of UARTCLK This hexadecimal counter 4 is used in order to make a 
UART signal. 

[0048]5 is an AND circuit, and if it reaches constant value with the count of the hexadecimal counter 4 
with this AND circuit 5, it will make the signal for stopping the counter of the hexadecimal counter 4. That 
is, AND circuit 5 has a reset mechanism which returns the output of an above-mentioned judgment 
mechanism and the hexadecimal counter 4 to origin high-level from a low level of UART. 
[0049]The time chart which wrote change of a hexadecimal counter when the signal of IR is received in the 
circuit of this invention, and the signal of UARTRx is shown in drawing 5 . 

[0050]If an IrRx signal becomes active so that it may understand from now on, and UARTRx will become a 
low and will count only the clock number of the width for the bit period of UART with a counter 
synchronizing with UARTCLK, UARTRx will return to a high.That is, above-mentioned optical-electrical 
signal translator, the detecting mechanism, the judgment mechanism, the hexadecimal counter, and the 
reset mechanism were used for the receiver, and it is equipped with the translator changed into the signal 
of UART from an infrared data transfer format. 
[0051] 

[Effect of the Invention]The gate number of the whole circuit can be reduced by simplifying the receiving 
circuit of IrDA, and a cheaper system can be constituted. 

[0052]The miniaturization of a chip can be attained by using the chip of fewer gates. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram of transceiver I/F of IrDA. 

[Drawing 2] It is a frame structure figure of the UART frame. 

[Drawing 3] It is a frame structure figure of the IrDA frame. 

[Drawing 4] It is a circuit diagram by one embodiment of this invention. 

[Drawing 5] It is a time chart of the circuit which uses the circuit shown in drawing 4 . 

[Drawing 6] It is a recommended circuit figure for changing into a UART signal from the conventional 
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HPSIR. 

[Explanation of agreement] 

1 DFF 

2 DFF 

3 OR circuit 

4 Hexadecimal counter 

5 AND circuit 
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[Drawing 33 



[Drawing 4] 
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[Drawing 6] 




[Translation done.] 
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